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Report on Hydrologic Investigations on Small Watersheds at the 
Texas Agricultural Experiment Station, Substetion No..7, 


Spur, Texas. 


Ie The Experiment Station History 
Soil and water conservation studies at the Spur Station 
were started as a result cf a direct request by 18 county agents 
for specific informetion, at a meeting held in Spur in July, 
1925. At a cConterence held at College Station, Texas, in August, 
1925, attended by members of the uytension Service, ixperiment 
Station, and teaching staff of the Colleze, tentative plans for 
setting in motion the machinery for securing the informetion were - 
madee During the winter of 1925-26 plans for startinz the work 
were perfected and the actual work of establishing plots and field 
neese an¢ installing equiprent was started in February, 1926. 
Small expansions of the studies have been made each succeeding 
years In lay, 1936, cooperative agreements were entered into be- 
tween the Texas Station and the Soil Conservation Service. The 
personnel et the Spur Station was enlarged and strengthened, «4 
laboratory equipped, and field operations enlarged and refinec. 
acknowledgment is made to R. BE. Dickson, Superintendent 
of Texas Substation No. 7 and Project Supervisor, uncer whose 
direction the work has been carried cn since its inception in 
. 1926, and to C. E. Fisher, Assistant Scil Conservationist. L. L. 


Harrold and W. D. Potter of the Washington Office prepared the 





instructions for compiling the deta. L. L. Farrolc and 5S. 


jorabite reviewed the data before publication. 


Tis Physical characteristics of the Station 


The soils on the Station are the Niles and »bilene clay 
loams. The station area is zently sloping, with over one-half 
of the 414 acres having a slope less than 1 percent, with a very 
small pert having 4 gradient of over 2 percent. The station is 
located about 1-1/2 miles west of Spur, Dickens County, Texes, 
at approximately 33° 28! north latitude and 100° 53! west longi- 
tude. It is gently rollinz in topography heving e fell of ebout 
30 feet from the highest point at the northwest corner to the 
point on the eastern boundary where the drainage way leaves the 


station property. This distence is about 5500 feet. 


lif. History and description of the watersheds 





The areas on which the majority of these reports ere nice, 
field anease ewe, eo.eOs,cne 7 were first.cultiveted in 1909 
and were in experimentel plet work until 1924. During 1924, 1925, 
and 1926 there were 90 acres of cotton grovm on the 100 acres in 
the field areas adc the remaining 10 acres were used for growing 
fced crops. 

Since beginning these studies in 1927 the field arezs 
heve been planted continuously in cotton. Two of these ereas, 
5 and 6, were laid out 2nd terréces constructed in the spring 


alas ne ete CO vs ee _ a A 
of 1926. The remeincer were cstablished in the spring of 1927. 





Area fl: Treatment contoured rows, 11.530 acres, iles—- 
Abilene clay loam, averaze slope 0.6 percent, maximum slope 1 
percent. 

Area #2: Rows up and cown hill, 9.386 acres, Niles—abilene 
clay loam, average slope 0.5 percent, maximum slope 0.8 percent. 

Area 3: One foct f:11 between level terraces havinz cne 
end open, 10.711 acres, Miles-abilene clay loam, averaze slope 
0.9 percent, maximum slope 1.3 percent. 

urea (5: Two feet f-ll between terraces, terraces craded 
With a constant fall of 3 inches per huncred feet, 5.532 acres 
Miles—abilene clay loam, averaye slope 1.6 percent, maximur: slope 
2 percent. The treatment of areas 5 and 6 were reversed in the 
spring of 1936 and level terraces were placed on this area, having 
a two-foot fall between terraces with one end open. In rebuildin; 
the terraces, the size of this field area was chanzed to 5.807 
acreSe 

area 76: Two feet fall between level terraces, one enc open, 
6.044 ecres Miles-Abilene cley loam, everaze slope 1.6 percent, 
maximum Slope 2.4 percent. The treatments cf areas 5 and 6 were 
reversed in the sprinz of 1936 and zraced terraces with the sane 
vertical interval (two feet) anc havinz « fall of 3 inches per 
hundrec feet along the terrace were installed on fielc 6. The 


area of field 6 was altered to 5.323 acres in makinz these ter- 


race chanzese 


aul 8 





Area #73; Treatment level terraces with one foot vertical 
spacing, borders diked to hold all of the water that falls on 
the area, Miles-Abilene clay loam, average slope 0.3 percent, 
maximum slope 1 percent. 

For a few of the most intense rain periods, graphs were pre- 
parca oneirelidvaneas 11, 12, iZ,and 15. The land comprising field 
areas 11 to 16, inclusive, were first put in cultivation in 1924. 

Field areas 11, 12, and 13 were established in spring of 
1930 and records have been kept since that time. Field areas 14, 
15, and 16 were established in 1930 and records have been kept since 
that time. Field areas 11, 12, and 13 have been planted continuously. 
in cotton for the period of record except 1932 when, after the cotton 
was hailed out, sorghums were planted. Field areas 14, 15, and 16 
Tene planted in 1930, 1931, and 1932 in sorghums and since that time 
continuously in cotton. 

Area #11; Treatment rows with the slope (up and down hill), 
Miles—Abilene clay loam averaze slope 0.7 percent, maximum slope 
1.2 percent, area 8.699 acres. 

Area 712: Treatment rows on the contour, Miles—Abilene clay 
loam, average slope 0.6 percent, maximum slope 1 percent, area 
8.411 acres. 

Area 713: Treatment level terraces with one foot vertical 
Spacing borders diked to hold all water that falls on area, 
Miles-Abilene clay loam, everage slope 0.7 percent, maximum slope 


one percent, 8.544 acres. 


i} 
i} 
ag 7 U a : 
; ® 
‘oe 
i * : 
, 
oP 
' 





_ 
th tsloee SE gee BAS o 
Oe eee iL aie a 


ui 


Te Poo 1h carat 






i oer sant Soue 


105) 7 


7 ‘s @ Eh 


ae tr La be | 
rr 
Per ’ 9 
’ - ? < 
es | 





Area #14: Treatment rows up and down hill, average slope 
0.6 percent, meximum slope 0.7 percent, Miles-Abilene clay loam, 
area 8.532 acres. 

Area #15: Treatment rows on the contour, average slope 0.6 
percent, maximum slope 0.7 percent, Miles-Abilene clay loam, area 
8.505 acres. 

Area #16; Treatment level terraces with one foot fall be- 
tween terraces with borders diked to hold all water that falls on 
plat, Miles-Abilene clay loam, average slope 0.5 percent, maximum 


slope 0.8 percent, erea 7.580 acres. 


IV. Instrumentation 

Rain gages. Standard and Recording. For description 
and history of the rain gazes see table l. 

Water measurinz devices. 

predomi. 25055 0, 21, 125 J4,and 15,are, equipped with 
Water meésuring devices. Each of these units is equipped with a 
weir and an autometic time recorder. The weir unit is built of 
reinforced concrete and is four feet high, 18 feet long, and six 
inches thick. In each unit there sre two 90 degree notches with 
a depth of 18 inches. This design of weir is used in order to 
measure a very small flow as well as a lerge one. 

The still—ponds are 20 feet wide and 40 feet lonz, with 
a depth of 18 inches below the level of the notch. The purpose 
of the pond is.to bring the water to a state of rest before pass-— 


ing over the weir. 
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A concrete still-well tivo feet six inches square and eight 
feet high is placed at the edge of each still—pond. This still- 
well is a support for the Au Fuzee water-stage recorder and houses 
the water-float, clock-weights and counter—weights. 

Soil losses from the above described field areas are not 
measured. 

No water-measurin; devices are required for the level closed 


end terrace field plats, arees 7, 13, and 16. 


V. Graph and Tabulation Sheets 

Reinfall. All storms were tabulated on form SCS-345, and 
e few of the more important runoff producing storms each year 
were selected for detailed analysis. In all, 30 storm periods 
were platted. Thirteen of these storm periods had a total rain— 
fall of less than one inch, but the intensities were high. 

The rain gage charts were analyzed on the basis of break 
points in the curve rether than equel time intervals. Intensity 
was calculated between each two break points in the rainfall 
emount curve. In all cases, the amount of rainfall was taken 
from the standurd gage near the control plats es it was from this 
gaze that the permanent weather record for rainfall has becn es— 
tablished. Where there was <a discrepancy between the total rein 
reported for the standard gage and for.the recording gage, the 
recording gage amounts were adjusted throughout the duretion of 


the rain so that the totals were in agreement. 
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surface runoff. Depths of runoff and time were taken from 
the recorder charts and tabulated for calculation. A rating table 
was used to convert the stage heights to rates of runoff in c.f.s. 
Rate of runoff wes platted against time on the graph sheets end 
the area under the resulting hydrograph wes determined, One inch 
vertically equalled 2 runoff rate of one c.f.s. and one inch 
horizontally representec 20 minutes. In determining the erea 
under the curve, it was necessary to count the number of small 
squares in each vertic2l column 0.1 inch wide. The number of 
squares was subtotaled consecutively through the runoff and re- 
corded for all points of major chanze in rimoff rates. These cu-~ 
mulztive figures for number of squares were transposed into sur- 
face inches of runoff, and tne resulting values were plotted as 


a cumulative runoff curve in inches for each cerca. 
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